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CUTANEOUS LESIONS PRODUCED BY TOPICAL APPLICATION
OF AFLATOXIN TO RABBIT SKIN*
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ABSTRACT
Application of aflatoxins in chloroform solution on the depilated skin of rabbits pro-
duced characteristic lesions of the epidermis.
LOW levels of B-toxins resulted in the formation of intra-epidermal vesicles. With inter-
mediate levcls of toxins, confluent bullae flllcd With leukocytic cxudate were produced
and With high levels, necrosis of epidermis and hair follicles gradually supervened.
Application of Cl-toxin produced epidermal necrosis in a similar dose as a mixture of Bi
and B2 aflatoxins.
It is suggested that occupational dermatoscs may occur in handlers of groundnuts or
other grain contaminated with toxin—producing Aspccgdlas flares.
During investigations of an outbreak of ali-
mentary toxic aleukia caused by Fusarium sporo-
trichioides Sherb and F. poae (Peck) during the
years 1943—1950, Joffe graded the toxic activity
of the fungi according to the reaction produced
by topical application to rabbit skin. The skin
reactions were graded by their gross aspects in
four stages. Discoloration and edema were re-
lated to application of "mildly toxic" isolates of
fungi, while a hemorrhagic, edematous reaction,
suppuration and, finally, epidersnal necrosis with
formation of scabs indicated progressively severe
toxicity of the fimgal preparation (1—4).
These skin reaction criteria were used by the
same author in a comprehensive study of aflatox-
ins during 1963—1968. In 1,626 skin tests per-
formed on rabbits, tile intensity of the reactions
was found to be a good indicator for the "degree
of toxicity" of a given fungus isolate. This rela-
tionship was substantiated when thin layer
chromatography (TLC) became available for
the quantitative determination of aflatoxin (5).
The subject of this article is a histological
study of skin lesions produced by quantities of
aflatoxins measured in TLC.
MATERIALS AND Iclarnons
(a) Preparation of oflotoxins for skim tests.
Aspergillus flavus isolated from groundnut kernels
and from the soil of groundnut fields was kept on
slants of Czapek's medium at 0° C to 5° C. Ten
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grains of wheat grains were wetted with 10 ml of
water with additional traces of Zn504 and auto-
elaved. One loop of fungus isolated was sown and
incubated for 8 days at 24° C. The fungus was
killed by covering it with chloroform and heating
to 7t1 C for 10 minutes. Extraction of aflatoxin
was made by the method described by Pons et at.
(6). This method was modified as follows: The
plates were developed in chloroform: acetone 85:15
instead of chloroform: methanol 97:3. The amount
of aflatoxsn was determined by thin layer chroma-
tography (TLC) in ppb (parts per billion; 1:10)
of substrate by comparison with standardized
crystalline B1 and 01 aflatoxins (6). The isolates
were found to produce mixtures of B1 and B,
toxins in varying levels. G and G2 toxins, if pres-
ent at all, were in quantities too small to produce
fluorescence.
After evaporation of the final solvents, the
toxin containing residue was again dissolved in
500 M1 of chloroform. The solution was divided in
10 equal parts and each (50 Ml) used for one
skin test. For the purpose of recording the local
effects the amounts of aflatoxins in every sample
were recalculated by weight.
(b) Experimental procedure. Three male rab-
bits, each weighing about 2000 gm were used. The
animals were caged individually and maintained
on laboratory chow. The fur was manually depi-
lated on the back in multiple squares each measur-
ing 3 / 3 em.
The skin tests were made 20—24 hours after
depilation with a mixture of B1 and B, aflatoxin
locally produced from stock-cultures of A. flovus,
as described above, and with purified crystalline
B1 aflatoxin and G aflatoxin, both supplied from
external sources. To every test square, 50 p1 of
chloroform solution was applied by mieropipette
containing either equal amounts of aflatoxin B1
of various strengths, from 0.3 pg to 900 Mg, or
§ The authors are indebted to Dr. Odetto L.
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FIG. 1. Formation of intraepidermal vesicle following treatment with two applications
each of 0.9 g aflatoxin 1,500 ppb.>< 260. llematoxylin-eosin
Fin. 2. Two applications of 18 g: The floor of large bulla shows necrosis of the basal
epidermis accompanied by leukocytic exudate.)< 135. Hematoxylin-cosin
90 g of the purified B1 aflatoxin or 48 g of puri-
fied G1 aflatoxin.
After 24 hours, each square was treated with a
second identical sample of aflatoxin. As a control,
in every animal 1—2 squares were treated only with
pure chloroform or with chloroform extract of
autoclaved wheat grain not iofected with A. flavns.
During the experiment stiff collars of cardboard
prevented the rabbits from licking the test squares.
The animals were killed twenty-four hours after
the second application.
A total of 35 areas of skin which were in con-
tact with aflatoxin, and 4 areas in contact with
solvent alone were fixed in 4 percent formalde-
hyde. Paraffin sections were stained with hema-
toxylin-eosin.
HISTOLOGIC FINDINGS
In areas treated with chloroform alone or with
chloroform extract of autoclaved and non-in-
fected wheat a mild exfoliation of the most
superficial layers of epidermis was seen. This was
possibly caused by the defattening action of
chloroform.
Afiatoxin.s of the Bi and B2 type applied in
non-purified mixture affect primarily the epi-
dermis and hair follicles. The early lesions seen
after contact with toxin levels of 0.9—1.2 tg are
characterized by intraepidermal vesiculation.
The vesicles contain serous exudate with only a
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Fie. 3. Two applications of 150 cg: Intraepidermal vesicles filled with leukocytic exudate.
X 103. EIematoxylin-eosin
Pro. 4. Two applications of 600 tg: Large bulla filled with leukocytie exudate which is
still surrounded by preserved epidermal layers. Below the basal layer leukoeytes have in-
vaded the epidermis along the hair follicles. X 135. llematoxylm-eosin
Fm. 5. Treatment with purified afiatoxin G1, a total of 129 'g in two treatments; pro-
duced total necrosis of epidermis. There is partial destruction of the hair folhcles. X 135.
Hematoxylin-eosin.
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few cells (Fig. 1). The same sections may also
show larger bullae with necrosis of the epithelial
cover and a varying number of polymorpho-
nuclear leukocytes. Following treatment with
toxin levels of 6.0 g and 18 p.g, the vesicles
consistently contain leukocytic exudate (Fig. 2).
This becomes more abundant following adminis-
tration of 100 g to 180 ig (Fig. 3). With higher
toxin levels from 270.0 g to 360 g the intra-
epidermal vesicles become extremely large with
only partial preservation of the basal layer and
necrosis of the vesicular cover. Following contact
with highest levels of toxin (600.0 g and 900.0
ag) the epidermis is entirely necrotic, but oc-
casionally leukocyte-filled vesicles are still pres-
ent (Fig.4).
Hair follicles were intact and showed scattered
mitoses following contact with low toxin levels
(0.9—3.0 ag). After application of toxin levels of
100 g and above, no mitoses were found and
progressive stages of follicle necrosis and follic-
ulitis are seen. The dermis is affected by edema
of progressing severity parallel with increasing
concentration of toxin.
Treatment with purified Bi-Toxin (50.0 g)
results in lesions resembling those which follow
locally produced mixture of B1 and B2 toxins of
similar concentrations. In one area pi&rified GI
toxin was applied at a level of 48 g on first
treatment and 144 g after 24 hours. The lesions
following treatment with a total of 192 g were
similar in severity to those produced by cor-
responding levels of B toxins.
DISCUSSION
Pathological effects of experimental poisoning
with toxic metabolites of A. flavus ("afiatoxins")
have been studied previously in a number of
laboratory animals, but only cursorily in rabbits
(7). Special attention was given to changes in
the liver, the gastrointestinal canal and the kid-
neys; there were no reports on skin lesions (8).
In the present study, contact of aflatoxins with
skin of rabbits produced, within 48 hours, severe
lesions of epidermis and hair follicles. The chief
effect of aflatoxins of the B-type consists of for-
mation of iiitraepidermal vesicles. These lesions
arose on contact with 0.9 g of toxin. With
higher toxin levels leukocytosis and epidermal
necrosis were predominant, although clear histo-
logical separation of stages is not possible. At
this moment, we are unable to state whether this
is the result of twice-repeated contact with toxin
or an intrinsic character of the histogenesis.
Severe necrosis of the epidermis was produced
by purified G-1 toxin in similar concentration as
the purified B 1-toxin. This finding is remarkable
in view of the fact that Bi toxin is regarded as
the most toxic of the four known aflatoxins with
reference to the oral LDSO (9).
The localization of vesicles within the epi-
dermis and their eventual fusion into large
bullae suggest that afiatoxin acts as a primary
skin irritant. The lesions in the rabbit occasion-
ally bear a certain resemblance to contact derma-
titis in man, although the afiatoxin effect on
human skin may be different. Nevertheless,
dermatoses produced by afiatoxins may be ex-
pected in exposed persons (e.g., those occupied
with sorting and storage of groundnuts or prepa-
ration of animal feed) creating problems in the
clinical differential diagnosis. Great variations in
symptoms may be expected in view of 1) the
occurrence in nature of 4 toxic metabolites of A.
flavus (Bi, B2, G1, G2), 2) the great quanti-
tative variations in the toxin level produced by
different cultures of the fungus (6), and 3) wide
variations in the occupational exposure to afia-
toxins.
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